ABSTRACT Here, we report the annotated draft genome sequences of three Pseudomonas spp. and two Bacillus spp. that, as consortia, degrade polyethylene terephthalate plastic. Improved microbial degradation of plastic waste could help reduce the billions of metric tons of these materials that currently exist in our environment.
State University (OSU) Center for Genome Research and Biocomputing, Illumina's Nextera XT DNA sample prep kit (San Diego, CA) was used, following the manufacturer's instructions. Sequencing was done on an Illumina MiSeq instrument with a run type of 150-bp paired-end fragments on a micro flow cell. The quality of the sequence fragments was assessed using FastQC (v0.11.5 [2] ) and Trimmomatic (v0.36 [3] ) for a quality standard of Q30 (LEADING:3 TRAILING:3 HEADCROP:10 SLIDINGWINDOW:4:30 MINLEN:36). High-quality sequence fragments (1,652,364 read average per sample) were then assembled using SPAdes (v3.13.0 [4] ) with paired-end reads and high-quality singletons. The quality and genome metrics were analyzed using QUAST (v5) and are presented in Table 1 (5) . The draft genome sizes range from 5,261,475 to 6,456,746 bp, and the GC content is 34.9% for the Bacillus draft genomes and 61.5% for the Pseudomonas draft genomes. Assemblies were annotated using Prokka (v1.13.3 [6] ). An average of 5,557 protein-coding sequences were predicted for the draft genomes of our strains. Close relatives of 16S rRNA genes were as follows: for 9.1, Bacillus thuringiensis strain C15 (100% coverage/100% identity); for 9.2, Pseudomonas sp. B10 (100% coverage/99% identity); for 10, Pseudomonas sp. SWI36 (100% coverage/100% identity);
FIG 1
The full consortium, including all five strains, degrades PET to a greater extent than does any individual isolate or individual consortium after a 6-week incubation. Granular PET (Sigma-Aldrich, St. Louis, MO) was pretreated overnight with UV radiation (250 nm). Cultures of the five individual strains were grown overnight in LB broth and diluted to an optical density at 600 nm (OD 600 ) of 1 to ensure that equal amounts of bacteria were added to each sample. Aliquots of each overnight culture were washed with phosphate-buffered saline (pH 7.4) twice, and equal volumes of bacteria were added to the appropriate 10-ml culture of LCFBM with 0.1 g total PET (starting OD 600 , 0.02). The samples were incubated at 30°C without shaking for 6 weeks. A negative control with UV-treated granular PET in medium without inoculation was kept under the same conditions. The granular PET weight loss from consortium 9 (least square means [LSM] 9 , 2.1 mg; standard deviation [SD], 0.05) treatment was statistically significantly greater than that with isolate 9.2 (P ϭ 0.0002). The granular PET weight loss from the full consortium (FC) (LSM FC , 3.15 mg; SD, 0.07) treatment was statistically significantly greater than that for all isolates (P Ͻ 0.0001). Error bars indicate 1 SD. for 13.1, Bacillus albus strain PFYN01 (100% coverage/100% identity); and for 13.2, Pseudomonas sp. SWI36 (100% coverage/100% identity). Preliminary metabolic comparisons using the KEGG database via BlastKOALA (7) have shown that the genomes share central carbohydrate metabolism and biosynthetic capabilities, such as synthesis of nucleotides and amino acids. The genomes also share genes associated with transport systems for simple and complex biomolecules. Each genome has numerous genes predicted to encode lipase-like enzymes. Interesting differences observed from these analyses include the potential for assimilatory sulfate reduction in three out of the five genomes (9.2, 10, and 13.2). Two other genomes possess complete pathways for dissimilatory nitrate reduction (9.1 and 13.1). Data availability. The DNA sequences and genome assemblies have been deposited in GenBank under BioProject number PRJNA517285 and the following SRA and BioSample accession numbers, respectively: SRX5623359 and SAMN10824115 for strain 9.1, SRX5623360 and SAMN10824116 for strain 9.2, SRX5623357 and SAMN10824117 for strain 10, SRX5623358 and SAMN10824118 for strain 13.1, and SRX5623356 and SAMN10824119 for strain 13.2.
